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(54)    Haemorrhoidal ligature applicator 

(57) The present invention relates to a medical de- 
vice for applying resilient ligatures to haemorrhoids, 
commonly known as a haemorrhoidal ligature applica- 
tor. In particular, the present invention relates to a device 
for applying ligatures to haemorrhoids, comprising a 
barrel (3) provided with a grip (2) and having a distal end 

(9) which can receive resilient rings (7), a slidable actu- 
ator (5), operated by a trigger (4), being disposed on the 
outer surface of the barrel (3), the slidable actuator (5) 
being movable between a retracted position and an ad- 
vanced position so as to cause the resilient ring (7) to 
be disengaged from the distal end (9) of the barrel (3) 
upon command. 
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Description 

[0001 ] The present invention relates to a medical de- 
vice for the application of resilient ligatures to haemor- 
rhoids, commonly known as a haemontioidal ligature 
applicator. 
[0002] It is known that haemorrhoids are constituted 
by small venous swellings, so-called piles, which may 
even emerge from the anus and cause the patient pain, 
pruritis and even bleeding. The most recent surgical 
treatment for haemorrhoids is based on the application 
of a resilient means to the haemorrhoid so that the vein 
is closed at the base and then, since the haemorrhoid 
is no longer supplied with blood, it tends to become scle- 
rosed and to fall off spontaneously. This operation is 
easier and quicker than the conventional operation and 
can also be carried out almost painlessly and as an out- 
patient operation, by giving the patient a local anaes- 
thetic. This operation, which is known as tying" the 
haemorrhoids, is carried out by means of a suitable lig- 
ature applicator constituted basically by a pistol the bar- 
rel of which is connected to suction means. A cylinder 
arranged coaxially and slidabry outside the barrel is op- 
erated by a trigger. The slidable cylinder terminates 
slightly before the distal end of the barrel, thus leaving 
a portion of the barrel free. Suitable resilient means for 
tying the haemorrhoids are fitted on this free portion. 
Clearly, for reasons of hygiene and convenience of use, 
these ligature applicators must be disposable. It is there- 
fore extremely important for them to have considerable 
structural simplicity such as to minimize their production 
cost, and to be made of inexpensive materials. 
[0003] A further problem which has been found in re- 
lation to the haemorrhoidal ligature applicators of the pri- 
or art is that the resilient ligature rings are fitted on the 
applicator with considerable difficulty, in spite of the use 
of a suitable loading cone. This difficulty is due to the 
fact that the resilient rings have to be force-fitted onto 
the ligature applicator so that, once they are fitted 
around the haemorrhoid, they can exert an adequate 
constricting force to achieve the desired result. 
[0004] The problem upon which the present invention 
is based is therefore that of providing a haemorrhoidal 
ligature applicator which overcomes the disadvantages 
of the prior art and which, in particular, is of simple con- 
struction and low v«st. 
[0005] This problem is solved by a haemorrhoidal lig- 
ature applicator as outlined in the appended claims. 
[0006] Further characteristics and advantages of the 
haemorrhoidal ligature applicator of the present inven- 
tion will become clearer from the description of some 
preferred embodiments thereof, given below by way of 
non-limiting example, with reference to the following 
drawings: 

Figure 1 is a perspective view of a first embodiment 
of the haemorrhoidal ligature applicator according 
to the present invention, 
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Figure 2 is a perspective view of a detail of the 
haemorrhoidal ligature applicator according to a 
second embodiment of the present invention, 
Figure 3 is a side view showing the haemorrhoidal 

5        ligature applicator of Figure 1 in section, 
Figure 4 is a perspective view showing the detail of 
the trigger of the haemorrhoidal ligature applicator 
according to the present invention, 
Figure 5 is a perspective view showing the detail of 

io the slidable actuator of the haemorrhoidal ligature 
applicator according to the present invention, 
Figure 6 is a side view showing the detail of the load- 
ing cone and the distal end of the haemontioidal 
ligature applicator according to the present inven- 

ts       tion, in section, 
Figure 7 is a perspective view of the haemorrhoidal 
ligature applicator according to the present inven- 
tion in the condition of use. 

20 [0007] With reference to the drawings, the haemor- 
rhoidal ligature applicator according to the present in- 
vention is generally indicated 1. The ligature applicator 
comprises, basically, a grip 2 fixed to a barrel 3. The 
applicator also comprises a trigger 4 which acts on a 

25 slidable actuator 5. Finally, the haemontioidal ligature 
applicator 1 is completed by a cone 6 for loading the 
resilient rings 7. 
[0008] The barrel 3 is composed of a tubular body 8 
the cylindrical distal end 9 of which is inclined down- 

30 wardry relative to the longitudinal axis of the tubular body 
itself and terminates in an opening 10. The inclination 
of the distal end 9 is preferably 18°. 
[0009]  A second, vacuum-relief opening 11 is dis- 
posed at the opposite end of the tubular body 8. 

35 [0010] The grip 2 extends along an axis inclined 
downwardly relative to the longitudinal axis of the tubu- 
lar body 8 and comprises a vacuurn duct 12 which opens 
into the inner portion of the tubular body 8 in the region 
of the point of attachment of the grip 2 to the barrel 3. 

40 The free end of the duct 12 has a ridged connector 121 

for the fitting of a resilient vacuum tube. 
[0011]  The grip 2 and the barrel 3 are preferably 
formed integrally. 
[0012] On the front of the grip 2, there is a pin 13 ter- 

45 minating in a cylindrical appendage 14 having a bulbous 
cross-section. Below the pin 13, the grip 2 also has a 
recess 15 the inner surface of which is semicylindrical. 
[0013] With particular reference to Figure 4, the trig- 
ger 4 comprises a first arm 16 and a second arm 17 

so which are connected by a central portion 18 on which 
the trigger is mounted for pivoting. For this purpose, the 
central portion 18 has a projecting seat 19. This seat 19 
is intended to house the pin 13 of the grip 2 by snap- 
engaging the appendage 14 of the pin. The seat 19 is 

55 thus constituted by two claws 19\ 19" with semicylindri- 
cal inner surfaces which extend from a stalk 20 connect- 
ed to the central portion 18 of the trigger; the seat 19 
therefore has a shape complementary to that of the ap- 
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pendage 14 of the pin 13 of the grip 2. 
[0014] The seat 19 is partially closed laterally by a pair 
of side walls 21 (only one side wall is shown in the draw- 
ings) which extend from the edges of the lower claw 19" 
as far as the connecting point of the two claws. Naturally, 
the side walls 21 could cover only the upper halves of 
the sides of the seat 19, or they could cover the sides 
completely. 
[0015] In the embodiment shown in the drawings, the 
arms 16,17 of the trigger 4 do not tie on the same axis 
but on axes which converge in the region of the central 
portion 18 of the trigger, the seat 19 being included in 
the angle formed by the axes. It is, however, possible to 
form a trigger in which the two arms 16,17 lie on the 
same axis. 
[0016] The lower arm 16 comprises a tongue 22 on 
the same side on which the seat 19 is disposed. The 
tongue 22 extends downwards along an axis diverging 
from the arm 16 and has a substantially bent cross-sec- 
tion. The tongue 22 terminates in a cylindrical append- 
age 23 which has a bulbous cross-section and which is 
intended to engage the respective seat 15 of the grip 2. 
This appendage 23 therefore has a shape and a size 
complementary to those of the seat 15. 
[0017] At the end of the upper arm 17, there is a seat 
24 the function of which will become clear from the fol- 
lowing description. In the same manner as the seat 19 
described above, the seat 24 has a substantially re- 
shaped cross-section. In a central position on the inner 
surface of the seat 24 there is a tooth 25 with an arcuate 
edge. 
[0018] With particular reference to Figure 5, the slid- 
able actuator 5 comprises a body 26 having a semcy- 
lindrical inner surface. The body 26 terminates at one 
end in a ring 27 having an inside diameter substantially 
corresponding to the outside diameter of the distal end 
9 of the barrel 3. The ring 27 is inclined to the longitudinal 
axis of the body 26 at substantially the same angle as 
the inclination of the distal end 9 to the barrel 3. This 
angle is preferably 18°. 
[0019] At the end remote from that carrying the ring 
27, the body 26 of the slidable actuator 5 has a tongue 
28 terminating in a cylindrical appendage 29 with a sub- 
stantially bulbous cross-section. The appendage 29 has 
a notch 30 in its central portion. The appendage 29 can 
thus snap-engage the seat 24 of the upper arm 17 of 
the trigger 4, the tooth 25 of which fits in the notch 30. 
[0020] With particular reference to Figures 1 and 6, 
the loading cone 6 comprises a tubular connecting por- 
tion 31 and a conical portion 32. In the drawings, the 
loading cone 6 is shown as a hollow body, but it could 
just as well be solid. 
[0021] The outer surface of the conical portion 32 has 
a conical tip surface 33 adjoining a first step 34. A plu- 
rality of frustoconical surfaces 35,35', 35", 35,M, spaced 
apart by respective steps 34', 34", 34"\ adjoin the step 
34. 
[0022]  The steps 34, 34\ 34", 34'" are constituted by 

annular surfaces the diameters of which increase from 
step to step and which are arranged coaxialty relative to 
the longitudinal axis of the loading cone 6. 
[0023]  The conical tip surface 33 and the successive 

5 frustoconical surfaces 35,35', 35", 35'" preferably have 
inclinations to the longitudinal axis of the loading cone 
6 which decrease from one surface to the next. In a par- 
ticularly preferred aspect of the present invention, the 
loading cone 6 comprises four frustoconical surfaces 

10 35,35', 35", 35m in addition to the conical tip surface 33. 
Even more preferably, these surfaces have inclinations 
to the longitudinal axis of the loading cone 6 of 15° (for 
the conical tip surface 33), 10°, 8°, 5° and 3°, respec- 
tively. 

15 [0024] The tubular connecting portion 31 has an out- 
side diameter substantially corresponding to the inside 
diameter of the distal end 9 of the barrel 3, so that the 
tubular portion can be fitted inside the distal end of the 
barrel. The joining region between the tubular connect- 

20 jng portion 31 and the conical portion 32 of the loading 
cone 6 has an annular seat 36 having a base 37 and an 
outer wall 38. The base 37 has a width substantially cor- 
responding to the thickness of the distal end 9 of the 
barrel 3 so that the end portion of the distal end 9 is 

25 inserted in the annular seat 36. The outer wall 38 of the 
annular seat 36 thus covers the outer surface of the end 
portion of the distal end 9 of the barrel 3. 
[0025] The haemorrhoidal ligature applicator accord- 
ing to the present invention may be made of various ma- 

30 terials. It is however, preferably made of plastics mate- 
rial, particularly for reasons of cost; the haemorrhoidal 
ligature applicator according to the present invention is 
in fact preferably disposable which would render appli- 
cators made of more expensive materials definitely dis- 

ss advantageous. 
[0026] It is, however, important that the material used, 
particularly with regard to the trigger 4 and the slidable 
actuator 5, should have adequate resilience properties, 
for the reasons which will become clear from the follow- 

40 ing description of the operation of the device. Particu- 
larly preferred materials are shock-resistant polystyrene 
or polycarbonate. 
[0027] The haemorrhoidal ligature applicator 1 is as- 
sembled in the following manner. The trigger 4 is posi- 

45 tjoned on the grip 2 by snap-engaging the appendage 
14 of the pin 13 in the respective seat 19 of the trigger 
and housing the appendage 23 of the tongue 22 of the 
trigger in the respective seat 15 of the grip 2. The slid- 
able actuator 5 is then mounted on the barrel 3 by fitting 

so the ring 27 on the distal end 9 of the barrel and fitting 
the body 26 of the actuator closely against the lower sur- 
face of the tubular body 8 of the barrel. The appendage 
29 of the tongue 28 of the slidable actuator 5 is then 
snap-engaged in the seat 24 disposed on the upper arm 

55 17 of the trigger 4, so that the tooth 25 of the seat 24 is 
fitted in the notch 30 of the appendage 29. Finally, the 
loading cone 6 is positioned on the distal end 9 of the 
barrel 3. 
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[0028] The resilient rings 7 are then fitted on the distal 
end 9 of the barrel 3 in the following manner. The resil- 
ient ring is slid along the conical surface of the loading 
cone and is thus expanded to an ever greater extent. 
The steps 34, 34', 34", 34"' represent a corresponding 
number of abutment points for the resilient ring; the rings 
can thus be loaded in steps and, should they slip out of 
the user's hand as a result of being stretched, they are 
prevented from returning to the initial position in which 
they are released from the cone. In fact, to give an ex- 
ample, if a user were to lose his grip on a resilient ring 
7 which had reached the last frustoconical surface 35M\ 
as the ring returned backwards, it would abut the imme- 
diately preceding step 34"' rather than sliding as far as 
the position in which it is released from the cone 6. 
[0029] The resilient ring 7 is thus positioned on the 
outer surface of the distal end 9 of the barrel 3. However, 
by virtue of the presence of the outer wall 38 of the an- 
nular seat 36 on the end portion of the barrel, the resil- 
ient ring 7 is disposed a certain distance from the edge 
of the distal end 9. This prevents the resilient ring from 
slipping off the distal end 9 of the barrel 3 easily once 
the loading cone has been removed. 
[0030] By operating as described above, it is also pos- 
sible to load more than one resilient ring 7 on the distal 
end of the barrel 3 so as to achieve a stronger ligature 
of the haemorrhoid. 
[0031] The resilient rings 7 are made of a suitable 
elastomer which should ensure considerable deforma- 
bility combined with good mechanical strength and 
chemical characteristics. A preferred material is natural 
rubber. 
[0032] After the resilient ring 7 has been loaded on 
the distal end 9 of the barrel 3, the loading cone 6 is 
removed. The haemorrhoidal ligature applicator is then 
connected to a vacuum means, for example, to a pump, 
by fitting the respective tube onto the connector 12* on 
the grip 2. 
[0033] As shown in Figure 7, the device is then Insert- 
ed in the patients anus in the vicinity of a haemorrhoid 
39. The instrument is gripped by the doctor with one 
hand, in the same manner as a pistol. The doctor's 
thumb can then be placed over the vacuum-relief open- 
ing 11 in the barrel 3, thus enabling the haemorrhoid 39 
to be drawn into the barrel of the ligature applicator 
through the opening 10 in the distal end 9. At this point, 
by operation of the trigger, which pivots about the pin 
13, the slidable actuator is advanced and acts on the 
resilient ring 7 until the ring is disengaged from the distal 
end 9 of the barrel 3; the resilient ring, which was force- 
fitted on the distal end of the barrel, will return to its initial 
shape, squeezing the base of the haemorrhoid 39 tight- 
ly. At this point, the thumb can be removed from the 
opening 11, thus interrupting the suction on the haem- 
orrhoid. As stated above, the haemorrhoid, which is de- 
prived of a blood supply, will tend to sclerose and fail off. 
[0034] When the trigger is released, it returns to the 
starting position, also returning the slidable actuator 5 

backwards. The trigger can be returned owing to the 
presence of the tongue 22 which acts as a spring against 
the wall of the grip 2. This is the reason why the material 
of which the trigger is made must have adequate resil- 

s   ience properties. 
[0035]  The operation is repeated on the various 
haemorrhoids 39 from which the patient is suffering. 
[0036]   In a second embodiment of the present inven- 
tion, shown in Figure 2, the tubular body 8 has a slot- 

10 like opening 40 in its upper portion, in the vicinity of the 
distal end 9. Surgical forceps can be introduced through 
this opening and, by extending through the opening 10 
in the distal end 9, can grip a haemorrhoid 39 and bring 
it into the distal end. The ligature is then applied to the 

15  haemorrhoid in exactly the same manner as described 
above for the first embodiment of the invention. 
[0037]   In the second embodiment just described, it is 
not therefore necessary to provide for a connection of 
the ligature applicator to vacuum means. The ligature 

20  applicator may therefore not comprise the duct 12 or the 
opening 11 in the barrel 3, although clearly their pres- 
ence in no way hinders the use of forceps. 
[0038]  The haemorrhoidal ligature applicator accord- 
ing to the invention has many advantages. 

25 [0039] First of all, as described above, the particular 
shape of the loading cone 6 enables the resilient rings 
7 to be loaded particularly conveniently and securely. 
The presence of the outer wall 28 which abuts the resil- 
ient rings sufficiently far from the edge of the distal end 

30  g prevents the rings from inadvertently coming off the 
distal end once the loading cone has been removed. 
[0040]  The inclination of the distal end 9 to the longi- 
tudinal axis of the barrel 3 is designed to facilitate the 
operation of locating the haemorrhoid, since the haem- 

35  orrhoid is disposed along the anus wail, and to afford 
the operator an excellent view of the haemorrhoid. 
[0041]  The structural characteristics of the instrument 
have been designed to achieve maximum functionality 
at the lowest possible cost, which is also made possible 

40 by the preferred use of plastics material, (n particular, 
the presence of trie walls 21 on the seat 19 and of the 
coupling between the tooth 25 of the seat 24 and the 
notch 30 in the appendage 29 of the actuator keep the 
assembly constituted by the pin 13, the trigger 4 and the 

45 actuator 5 aligned. 
[0042] The embodiment which comprises the slot- 
shaped opening 40 in the ban-el 3 is particularly advan- 
tageous when a pump or other vacuum device is not 
available. 

50 [0043] As stated, by virtue of its convenience in use, 
its simple construction and its low cost, the haemorrhoi- 
dal ligature applicator according to the present invention 
constitutes an ideal disposable instrument for applying 
ligatures to haemorrhoids. 

55 [0044] Clearly, only some embodiments of the haem- 
orrhoidal ligature applicator of the present invention 
have been described and an expert in the art will be able 
to apply thereto all of the modifications necessary for 
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(33) and of the frustoconical surfaces (35, 35', 35", 
35") to the longitudinal axis of the loading cone (6) 
are 15°, 10°, 8Q

( 5°, and 3°, respectively. 

5 8. A device according to any one of Claims 5 to 7( in 
which the joining region between the conical portion 
(32) and the tubular connecting portion (31) of the 
loading cone (6) comprises an annular seat (36) 
having a base (37) and an outer wall (38) so that, 

io when the loading cone (6) is fitted in the opening 
(10) in the distal end (9) of the barrel (3), the outer 
wall (38) of the annular seat (36) covers the end por- 
tion of the distal end (9). 

« 9. A device according to any one of Claims 1 to 8, in 
which the distal end (9) of the barrel (3) is inclined 
to the longitudinal axis of the barrel (3). 

10. A device according to Claim 9, in which the distal 
20       end (9) is inclined downwardly by 18°. 

11. A device according to any one of Claims 1 to 10, in 
which the trigger (4) is articulated to the grip (2) and 
to the slidable actuator (5) by snap means (14,19; 

25       24,29). 

12. A device according to Claim 11, in which the snap 
means comprise cylindrical appendages (14, 29) 
which have bulbous cross-sections and which can 

30       be snap-engaged in complementary seats (19,24). 

13. A device according to Claim 12, in which the seat 
(19) is partially or completely closed laterally by a 
pair of side walls (21). 

35 
14. A device according to Claim 12, in which a tooth 

(25) with an arcuate edge is disposed in a central 
position on the inner surface of the seat (24), and 
in which the appendage (29) has a notch (30) in its 

to central portion, the tooth (25) being intended to en- 
gage the notch (30). 

15. A device according to any one of Claims 1 to 14, in 
which the trigger (4) comprises a tongue (22) which 

45       acts resiliently on the grip (2). 

16. A device according to any one of Claims 1 to 15, in 
which the slidable actuator (5) comprises a body 
(26) having a semicylindrical inner surface and ter- 

50       minating at one end in a ring (27) which is intended 
to be engaged slidably on the distal end (9) of the 
ban-el (3). 

17. A device according to any one of Claims 1 to 16, in 
55       which the device is made of shock-resistant poly- 

styrene or of polycarbonate. 

their adaptation to particular applications without, how- 
ever, departing from the scope of protection of the 
present invention. 

Claims 

1. A device for applying ligatures to haemorrhoids, 
comprising a barrel (3) provided with a grip (2) and 
having a distal end (9) which can receive resilient 
rings (7), a slidable actuator (5), operated by a trig- 
ger (4), being disposed on the outer surface of the 
barrel (3), the slidable actuator (5) being movable 
between a retracted position and an advanced po- 
sition so as to cause the resilient ring (7) to be dis- 
engaged from the distal end (9) of the barrel (3) up- 
on command. 

2. A device according to Claim 1, further comprising a 
loading cone (6) for the resilient rings (7), the load- 
ing cone (6) being capable of being fitted removably 
in the opening (10) of the distal end (9) of the barrel 
(3). 

3. A device according to Claim 1 or Claim 2, in which 
the barrel (3) is constituted basically by a tubular 
body (8) having a vacuum-relief opening (11) dis- 
posed at the end of the barrel (3) remote from the 
distal end (9), and in which the grip (2) comprises a 
vacuum duct (12), the tubular body (8) and the duct 
(12) being in fluid communication. 

4. A device according to any one of Claims 1 to 3, in 
which the barrel (3) has a slot-like opening (40) in 
its upper portion in the vicinity of the distal end (9), 
for the introduction of surgical forceps. 

5. A device according to any one of Claims 2 to 4, in 
which the loading cone (6) for the resilient ring (7) 
comprises a conical portion (32) and a tubular con- 
necting portion (31) which is intended to be fitted in 
the opening (10) in the distal end (9) of the barrel 
(3), the outer surface of the conical portion (32) 
comprising a conical tip surface (33) and a plurality 
of frustoconical surfaces (35, 35\ 35", 35"'), the 
conical tip surface and the frustoconical surfaces 
being spaced apart by respective steps (34, 34', 
34", 34,M). 

6. A device according to Claim 5, in which the conical 
tip surface (33) and the frustoconical surfaces (35, 
35', 35", 35"') have respective inclinations to the 
longitudinal axis of the loading cone (6) which de- 
crease in order from one surface to the next. 

7. A device according to Claim 6, in which the loading 
cone (6) comprises four frustoconical surfaces and 
in which the inclinations of the conical tip surface 18. A device according to any one of Claims 1 to 17 in 

5 
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which the device is disposable. 

19. A loading cone (6) for a device for applying ligatures 
to haemorrhoids according to Claim 1, as described 
in any one of Claims 5 to 8. * 

20. A kit comprising a device for applying ligatures to 
haemorrhoids according to any one of Claims 1 to 
18, one or more loading cones (6) according to 
Claim 19, and one or more resilient rings (7). to 

21. A kit according to Claim 20, in which the resilient 
rings (7) are made of natural rubber. 
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requirements of unity ot invention and relates to several inventions or groups of Inventions, namely: 

1. Claims: 1-4,9,10,16-18 

Ligaturing ring appHer with adaptation in particular for 
use with forceps 

2. Claims: 1,2,5-8,19,20,21 

Loading cone for ligaturing ring applier 

3. Claims: 1,11-15 

Trigger for ligature ring applier 
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ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO. EP 00 83 0349 

Tills annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report. 
The members are as contained h the European Patent Office EOP We on 
The European Patent Office Is In no way liable tar these partculara wNch am meretyghien loi the purpose at Information. 

10-01-2001 

Patent document PubBcatton Patent family Put* cation 
cited in search report eta to membef(s) date 

EP 502477 A 09-09-1992 IT 1247468 B 17-12-1994 
US 5203863 A 20-04-1993 

US 3989049 A 02-11-1976 US 3870048 A 11-03-1975 
US 4374523 A 22-02-1983 
DE 2436666 A 27-02-1975 
JP 50076885 A 23-06-1975 
US 3911923 A 14-10-1975 
US 3967625 A 06-07-1976 

DE 19834263 A 03-02-2000 NONE 

US 3382873 A 14-05-1968 NONE 

LIS 4257419 A 24-03-1981 NONE 

DE 29823317 U 29-04-1999 US 6066145 A 23-05-2000 

DE 9205453 U 17-06-1992 NONE 

£ For more details about thto annex: see Official Journal of the European Palent Office, No. 12/82 
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